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PROBLEM TO BE SOLVED: To properly reduce an engine speed to 
an idling speed. 

SOLUTION: When an operation of an acceleration pedal 15 is 
stopped and when a prescribed time T2 is passed, in the case of 
idling control where an idling switch 70 is turned on, a slow down 
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on a command from a slow-down control part 65. When the 
operation of the operation lever is stopped and when a prescribed 
time T1 passes, the switch 66 is switched to a contact point c side 
to control the engine speed immediately in 1050 r.p.m. of idling 
speed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. ° 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydraulic pump driven by the prime mover, and the hydraulic motor for transit driven 
with the pressure oil breathed out from said hydraulic pump, The operating actuator driven with the 
pressure oil breathed out from said hydraulic pump, The accelerator pedal which adjusts the engine 
speed of said hydraulic motor for transit, and a control-lever means to operate said operating 
actuator, Said both accelerator pedals and said control-lever means The 1st condition of not 
operating it, The 2nd condition of said accelerator pedal's un-operating [ actuation and ] said control- 
lever means, A condition detection means by which said accelerator pedal detects the 3rd condition 
of un-operating it and actuation of said control-lever means, respectively, It has a rotational 
frequency accommodation means to adjust the rotational frequency of said prime mover and a 
revolving-speed-control means to control said rotational frequency accommodation means Said 
revolving-speed-control means After the shift to said 1st condition from said 2nd condition was 
detected by said condition detection means, If predetermined time detection of said 1st condition is 
earned out, the rotational frequency of said prime mover will be gradually reduced to the idle rpm 
for transit. The oil pressure transit car characterized by controlling said rotational frequency 
accommodation means so that the rotational frequency of said prime mover may be immediately 
reduced to the idle rpm of operating if predetermined time detection of said 1st condition is carried 
out after the shift to said 1st condition from said 3rd condition is detected. 
[Claim 2] It is the oil pressure transit car characterized by controlling the amount of pressure oil 
supplied to said hydraulic motor for transit according to the control input of said accelerator pedal 
while controlling said rotational frequency accommodation means so that said revolving-speed- 
control means becomes fixed [ the rotational frequency of said prime mover ] irrespective of the 
control input of said accelerator pedal in an oil pressure transit car according to claim 1. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to oil pressure transit cars, such as a wheel mounted 

hydraulic excavator. 

[0002] 

[Description of the Prior Art] Generally in oil pressure transit cars, such as a wheel mounted hydraulic 
excavator, there is a valve control system which controls a control valve according to an engine speed, 
the accelerator control system which controls a control valve, and the amount of treading in of the 
bottom where an engine speed is fixed, and a transit pedal according to the amount of treading in of a 
transit pedal as a vehicle speed adjustment method. In an accelerator control system, when a transit 
pedal is detached, an engine speed falls, but in a valve control system, even if it detaches a transit pedal, 
an engine speed is still fixed. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to reduce fuel consumption and the noise, it is 
desirable except the time of the need to stop an engine speed as much as possible. The need of lowering 
an engine speed especially since an engine speed does not fall in the thing of a valve control system 
even if it detaches an accelerator pedal is large. In this case, when a transit pedal is detached and an 
engine speed is lowered at a stretch to the idle rpm for transit, a possibility that cavitation may occur is 
during transit. Moreover, in having lowered the engine speed to the idle rpm of operating slowly, when a 
control lever was detached at the time of an activity, futility is large for fuel consumption or the noise. 
[0004] The object of this invention is to offer the oil pressure transit car which can reduce an engine 
speed appropriately to idle rpm. 
[0005] 

[Means for Solving the Problem] It matches with the drawing of the gestalt of operation and this 
invention is explained. 

(1) The hydraulic pumps 10 and 20 which drive an oil pressure transit car according to claim 1 by the 
prime mover 2, The hydraulic motor 1 for transit driven with the pressure oil breathed out from 
hydraulic pumps 10 and 20, The operating actuators 32-35 driven with the pressure oil breathed out 
from a hydraulic pump, The accelerator pedal 15 which adjusts the engine speed of the hydraulic motor 
1 for transit, and a control-lever means BL to operate the operating actuators 32-35, Both an accelerator 
pedal 15 and the control-lever means BL The 1st condition of not operating it, The 2nd condition of an 
accelerator pedal's 15 un-operating [ actuation and ] the control-lever means BL, Condition detection 
means 44 and 45 by which an accelerator pedal 15 detects the 3rd condition of un-operating it and 
actuation of the control-lever means BL, respectively, It has a rotational frequency accommodation 
means 28 to adjust the rotational frequency of a prime mover 2, and a revolving-speed-control means 50 
to control the rotational frequency accommodation means 28. After the shift to the 1st condition from 
the 2nd condition was detected by the condition detection means 43 and 44, If the 1st condition is 
detected predetermined time T2, the rotational frequency of a prime mover 2 will be reduced gradually 
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till idle rpm 1050r.p.m. for transit. So that the rotational frequency of a prime mover 2 may be 
immediately reduced till idle rpm 1050r.p.m. of operating if the 1st condition is detected predetermined 
time Tl after the shift to said 1st condition from the 3rd condition is detected The object mentioned 
above when the revolving-speed-control means 50 controlled the rotational frequency accommodation 
means 28 is attained. 

(2) In an oil pressure transit car according to claim 1, invention of claim 2 controls the amount of 
pressure oil supplied to the hydraulic motor 1 for transit according to the control input of an accelerator 
pedal 15 while controlling the rotational frequency accommodation means 28 so that a revolving-speed- 
control means becomes fixed [ the rotational frequency of a prime mover 2 ] irrespective of the control 
input of an accelerator pedal 15. 

[0006] In addition, although drawing of the gestalt of operation was used by the term of above- 
mentioned The means for solving a technical problem explaining the configuration of this invention in 
order to make this invention intelligible, thereby, this invention is not limited to the gestalt of operation 
[0007] 

[Embodiment of the Invention] The case where this invention is applied to a wheel mounted hydraulic 
excavator by drawing 1 - drawing 12 is explained. A wheel mounted hydraulic excavator carries a 
revolving superstructure possible [ turning ] on a wheel mounted (tire type) transit object, and is a 
mounting beam thing about an operating attachment at this revolving superstructure. 
[0008] Drawing 1 is hydraulic-circuit drawing of the wheel mounted hydraulic excavator by this 
invention. The main pumps 10 and 20 which drive this hydraulic circuit with the engine which is not 
illustrated, Four control valves 11-14 arranged by the serial to the main pump 10, Five control valves 
21-25 arranged by the serial to the main pump 20, The transit motor 1 driven with the pressure oil 
controlled by control valves 1 1 and 25, The bucket hydraulic cylinder 32 driven with the pressure oil 
controlled by the control valve 12, The boom cylinder 33 driven with the pressure oil controlled by 
control valves 13 and 23, It has the arm hydraulic cylinder 34 driven with the pressure oil controlled by 
control valves 14 and 22, and the turning motor 35 driven with the pressure oil controlled by the control 
valve 21. A control valve 24 is a spare control valve. The transit motor 1, a boom cylinder 33, and an 
arm hydraulic cylinder 34 are driven in the unification circuit which the pressure oil from main pumps 
1 0 and 20 joins, and accelerates working speed. Pilot pump 1 OA is supplied also to the detector 
( drawing 5 ) of actuation / un-operating the accelerator pedal mentioned later, and actuation / un- 
operating it of a control lever while it supplies a pilot pressure oil to the pilot circuit mentioned later. 
[0009] Drawing 2 is drawing showing the detail of a transit hydraulic circuit shown in drawing 1 . In 
addition, the transit hydraulic circuit of drawing 2 shows one [ one main pump 10 of drawing 1 , and ] 
control valve 1 1 for transit. As shown in drawing 2 , the direction and flow rate are controlled by the 
control valve 1 1, and the discharged oil from the variable-capacity mold main pump 10 driven with an 
engine (prime mover) 2 is supplied to the variable-capacity mold transit motor 1 through the brake bulb 
4 haying the counter balance bulb 3. A revolution of the transit motor 1 changes gears by transmission 5, 
and is transmitted to a tire 8 through a driveshaft 6 and an axle 7, and a wheel mounted hydraulic 
excavator runs. The transit driving pressure force (motor driving pressure) is detected by the pressure 
sensor 41 as pumping pressure force. The change gear ratio of transmission 5 is determined as one of a 
low / highs by lever actuation in which it does not illustrate. 

[0010] The tilt level of a main pump 10 is adjusted by pump regulator 10B. Pump regulator 10B is 
equipped with the torque limitation section, a pump discharge pressure is fed back to this torque 
limitation section, and horsepower control is performed. Horsepower control is the so-called P-qp 
control as shown in drawing 3 . In addition, to mention later, the rotational frequency at the time of high 
horsepower transit is controlled by 2150r.p.m, and the maximum engine speed at the time of an activity 
is controlled for the maximum engine speed at the time of transit by the gestalt of this operation by 
1950r.p.m. in 1600r.p.m., respectively. The pump tilt level qp is controlled by regulator 10B so that the 
load determined with the pump discharge pressure P and the pump tilt level qp does not exceed engine 
power by this horsepower control. That is, if the above-mentioned feedback pumping pressure force P is 
led to regulator 10B, the pump tilt level qp will be controlled along the P-qp diagram of drawing 3 
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[001 1] The tilt level of the transit motor 1 is adjusted by regulator 1A. The pilot pressure according to 
motor driving pressure acts on regulator 1 A, and the motor tilt level qm is switched to two steps of size 
by this. Namely, if motor driving pressure becomes more than predetermined value PI, the pilot pressure 
more than predetermined acts on regulator 1 A, the motor tilt level qm will be made into max, and, less 
than [ predetermined value PI ], as for the motor tilt level qm, motor driving pressure will be made into 
min. 

[0012] A pilot circuit has pilot pump 10A, the transit pilot valves 16A and 16B of a couple which 
generate a secondary pilot pressure according to treading in of an accelerator pedal 15, and the slow 
return bulbs 17A and 17B of a couple which follow these pilot valves 16A and 16B, and are delayed in 
the return oil to pilot valves 16A and 16B. an accelerator pedal 15 — the treading-in actuation by the side 
of before [ the ] (stepping on a front), and the treading-in actuation on the backside (stepping on the 
back) — respectively — front and the back — rotatable — before — stepping on — pilot valve 16A drives — 
having — after — stepping on — pilot valve 16B drives. The pilot pressure from a pilot circuit acts on the 
pilot port of a control valve 11, and a control valve 1 1 is switched to F location or R location by this 
according to the pilot pressure. Consequently, the pressure oil from a main pump 10 acts on the transit 
motor 1, the transit motor 1 rotates at the rate according to a pedal control input, and a car runs. In 
addition, the so-called valve control which controls the opening of a control valve 1 1 by the gestalt of 
this operation not according to the so-called accelerator control from which a prime-mover rotational 
frequency changes according to the control input of an accelerator pedal 1 5 but according to the control 
input of an accelerator pedal 15 adjusts the vehicle speed. In a valve control system, the sensor which 
detects the pilot pressure from an accelerator pedal 15 is unnecessary. 

[0013] If pedal actuation is stopped during the car transit depended for stepping on before an accelerator 
pedal 15, transit pilot valve 16A will intercept the pressure oil from pilot pump 10A, and the exit port 
will be opened for free passage with a tank. Consequently, the pressure oil which was acting on the pilot 
port of a control valve 1 1 returns to a tank through slow return bulb 17A and transit pilot valve 16 A. 
Since a return oil is extracted by drawing of slow return bulb 17A at this time, a control valve 1 1 
switches to a center valve position gradually. If a control valve 1 1 switches to a center valve position, 
supply of the driving pressure oil to return and the transit motor 1 will be intercepted to a tank, and, as 
for the discharged oil from a main pump 10, the counter balance bulb 3 will also switch to the center 
valve position of a graphic display. 

[0014] In this case, a car body continues transit with an inertia force, the transit motor 1 changes to a 
pump action from a motor operation, and the B port side in drawing serves as regurgitation [ an 
inhalation side and A port side ]. Since the pressure oil from the transit motor 1 is extracted by drawing 
(neutral drawing) of the counter balance bulb 3, the pressure between the counter balance bulb 3 and the 
transit motor 1 rises, and it acts on the transit motor 1 as brake pressure. Thereby, the transit motor 1 
generates braking torque and makes a car body brake. If inhalation oil quantity runs short during a pump 
action, the transit motor 1 will be supplemented with oil quantity from the makeup port 18. As for brake 
pressure, the maximum pressure is regulated with relief valves 19A and 19B. 

[0015] The activity attachment of a wheel mounted hydraulic excavator consists of a boom, an arm, and 
a bucket. The object for arms, the object for booms, and the pressure control lever for buckets are 
prepared in the drivers cabin. Drawing 4 shows the boom pilot circuit on behalf of the pilot circuit for 
activity attachments. If the boom control lever BL is operated, the control valves 13 and 23 ( drawing 1 ) 
for booms of an oil pressure pilot change-over type will switch with the pressure from pilot pump 10A 
decompressed with the pressure reducing pressure control valve (pilot valve) PV according to the 
control input, the discharged oil from a main pump 10 will be led to a boom cylinder 33 through control 
valves 13 and 23, and a boom will go up and down by telescopic motion of a boom cylinder 33. If the 
boom control lever BL is operated to a boom raising side, pressure oil will be supplied to the bottom 
product side of a boom cylinder 33, and if it is operated to a boom lowering side, pressure oil will be 
supplied to the rod side of a boom cylinder 33. 

[0016] Drawing 5 is drawing explaining the circuit which detects actuation/non-operating state of an 
accelerator pedal 15, and actuation/non-operating state of a control lever. The discharged oil from pilot 
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pump 10A is led to a tank through the control valves 1 1 and 25 for transit motors through a duct L2 
while it is led to a tank through the control valve 12 for buckets, the control valve 13 for booms, the 
control valve 14 for arms, the control valve 21 for turning, the control valve 22 for arms, the control 
valve 23 for booms, and the control valve 24 for reserves through a duct LI . Drawing 42 and 43 is 
formed in ducts LI and L2, respectively, and the operating pressure switch 44 and the pressure switch 
45 for transit are formed in the downstream of drawing 42 and 43, respectively. If control valves 12-14 
and any one of 21 -the 24 are operated, the pressure of the duct LI of the downstream of drawing 42 will 
rise, a pressure switch 44 will turn on, and actuation of control valves 12-14, and 21-24, i.e., a control 
lever, will be detected. Similarly, if control valves 1 1 and 25 are operated, the pressure of the duct L2 of 
the downstream of drawing 45 will rise, a pressure switch 45 will turn on, and actuation of control 
valves 25 [ 1 1 and ] 15, i.e., an accelerator pedal, will be detected. 

[0017] Drawing 6 is the block diagram of the control circuit which controls an engine speed, and each 
device is controlled by the controller 50 which consists of CPUs etc. The centrifugal spark advancer 26 
of an engine 2 is connected to a pulse motor 28 through a link mechanism 27, and an engine speed is 
controlled by the revolution of a pulse motor 28. That is, an engine speed goes up by normal rotation of 
a pulse motor 28, and it falls by inversion. The revolution of this pulse motor 28 is controlled by the 
control signal from a controller 50. A potentiometer 29 is connected to a centrifugal spark advancer 26 
through a link mechanism 27, this potentiometer 29 detects the centrifugal-spark-advancer lever include 
angle according to the engine speed of an engine 2, and it is inputted into a controller 50 as engine 
control engine-speed Ntheta. 

[0018] The rotational frequency setting dial 46 which sets an engine speed to a controller 50 by 
actuation from a drivers cabin again, The idle switch 70 which orders it idle revolving speed control, 
and the pressure sensor 41 shown in drawing 1 , The pressure switches 44 and 45 shown in drawing 5 , 
and the rotational frequency setters 47 and 48 which set up predetermined rotational frequency 
1600r.p.m. and 2150r.p.m. which were shown in drawing 3 , The rotational frequency setters 47-49 
which set up the predetermined minimum rotational frequency (for example, 900r.p.m.), and the 
rotational frequency setter 71 which sets up predetermined idle rpm (for example, 1050r.p.m.) are 
connected, respectively. In addition, in the revolution setting dial 46, a rotational frequency is set up in 
the range of 900r.p.m. - 1950r.p.m. Moreover, both the idle rpm for transit and the idle rpm of operating 
are set as an equal value (1050r.p.m.). 

[0019] Drawing 7 is a conceptual diagram explaining the detail of a controller 50. A function generator 
51 outputs the target rotational frequency (dial rotational frequency Na) corresponding to the signal from 
the rotational frequency setting dial 46 (potentiometer) with a property like the graphic display defined 
beforehand. Predetermined engine-speed 1600r.p.m. set as the engine-speed setter 47 is inputted into the 
lowest selection circuit 53 when the engine-speed limit switch 52 has closed. In the lowest selection 
circuit 53, setting-out rotational frequency 1600r.p.m. is compared with the dial rotational frequency Na, 
and the minimum value is chosen among 2 inputs. The engine-speed limit switch 52 is closed by the 
following closing signals. 

[0020] The ON / off signal from the pressure switch 45 for transit are inputted into a timer 54 and the 
failure judging circuit 55, respectively. A timer 54 will output a predetermined signal to the closing 
signal output machine 56, if the predetermined time tO (for example, 2 seconds) time check of the ON 
signal from the pressure switch 45 for transit is carried out. By this, the closing signal output machine 56 
outputs a closing signal, and closes the engine-speed limit switch 52. predetermined time t — 0 ****, as 
for the back, the closing signal output machine 56 continues and outputs a closing signal irrespective of 
the condition of a timer 54 until a reset signal is inputted. A timer 54 is reset by the off signal from the 
pressure switch 45 for transit, or the time check of the predetermined time tO of an ON signal. The ON / 
off signal from the operating pressure switch 44 are inputted into the closing signal output machine 56 
and the closing signal switch 57, respectively. The closing signal from the closing signal output machine 
56 suspends the output with the ON signal (reset signal) from the operating pressure switch 44. The 
closing signal switch 57 is opened by the ON signal from the operating pressure switch 44, and is closed 
by the off signal. 
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[0021] The failure judging circuit 55 judges failure of the pressure switch 45 for transit. The pressure 
switch 45 for transit is adjusted to always [ forward ] so that 0.5 V (off signal) or 4.5V (ON signal) may 
be outputted to the input of 5 V. If a pressure switch 55 outputs an abnormality signal (i.e., if 5 V are 
outputted), the failure judging circuit 55 will be judged to be an open circuit of a switch 45, if 0V are 
outputted, it will judge with it being short and a closing signal will be outputted to the engine-speed 
limit switch 52. The engine-speed limit switch 52 is closed by this at the time of failure of the pressure 
switch 45 for transit. 

[0022] If the detecting signal Pd from a pressure sensor 41 becomes beyond a predetermined value (for 
example, switching pressure PI of the motor tilt level qm), a function generator 58 will output a high- 
level signal, and will output a low-level signal under with a predetermined value. If the pressure 
switches 45-4.5V for ON, i.e., transit, are inputted for the pressure switch 45 for transit and a high-level 
signal is outputted from a function generator 58, AND gate 59 will output a change-over signal, and will 
switch the setting-out change-over switch 61 to Contact a side from Contact b side. Each contacts a and 
b of the setting-out change-over switch 61 are connected to the rotational frequency setters 48 and 49, 
respectively. If the setting-out change-over switch 61 is switched to Contact a side, setting-out rotational 
frequency 2150r.p.m. will be inputted into the highest selection circuit 62, and if switched to Contact b 
side, setting-out rotational frequency 900r.p.m. will be inputted into the highest selection circuit 62. In 
the highest selection circuit 62, setting-out rotational frequency 2150r.p.m. or 900r.p.m. is compared 
with the rotational frequency chosen in the lowest selection circuit 53, and the maximum is chosen. 
[0023] The ON / off signal from an idle switch 70, the ON / off signal from the operating pressure 
switch 44, and the ON / off signal from the pressure switch 45 for transit are inputted into the change- 
over circuit 63, respectively. In the change-over circuit 63, while performing processing mentioned later 
and outputting a keying signal to the slowdown switch 64, a change-over signal is outputted to the idle 
change-over switch 66. Contact b is connected to the highest selection circuit 62, and Contact c is 
connected to the slowdown control section 65 for the contact a of the idle change-over switch 66 at the 
rotational frequency setter 71, respectively. 

[0024] If the slowdown switch 64 turns on, predetermined slowdown control is performed, and if the 
slowdown control section 65 turns off, it will reset slowdown control. Slowdown control is control 
which lowers an engine speed slowly till predetermined idle rpm 1050r.p.m. By this slowdown control, 
an engine speed is changed, as shown in drawing 8 (a). That is, if the slowdown switch 64 turns on, an 
engine speed (for example, 1950r.p.m., 1600r.p.m.) will be reduced at a fixed rate (slope of a line) till 
idle rpm 1050r.p.m. In addition, the time amount of a slowdown is fixed and you may make it reduce an 
engine speed to idle rpm in accordance with this property in drawing 8 (b). The above slowdown control 
is performed, when an accelerator pedal 15 is detached at the time of un-operating [ of a control lever ] it 
so that it may mention later, and when a control lever is detached at the time of un-operating an 
accelerator pedal 15, it is not performed. 

[0025] Drawing 9 is a flow chart for explaining the processing in the change-over circuit 63. In drawing 
9 , it judges first whether it is a run state with the signal from the pressure switch 45 for transit at step 
SI. If the pressure switch 45 for transit outputs an ON signal and is judged to be a run state, it will 
progress to step S2 and 1 will be set to a flag. Subsequently, an open signal is outputted to the slowdown 
switch 64 at step S3, and a timer is reset by step S4. In addition, timers here differ in the timer 54 
mentioned above. Then, the return of the signal which switches the idle change-over switch 66 to 
Contact b side is outputted and carried out at step S5. On the other hand, if the pressure switch 45 for 
transit outputs an off signal, step SI will be denied and it will progress to step S6. At step S6, it judges 
whether it is a working state with the signal from the operating pressure switch 44. If the operating 
pressure switch 44 outputs an ON signal and is judged to be a working state, it will progress to step S7, 
and 0 is set to a flag and it progresses to step S3. 

[0026] If the operating pressure switch 44 outputs an off signal and step S6 is denied, it will progress to 
step S8 and an idle switch 70 will judge whether it is ON. If step S8 is affirmed, and it will progress to 
step S9 and will be denied, it will progress to step S4. A timer is set in step S9. In addition, it continues a 
time check henceforth until it will be reset by step S4, once a timer is set. Subsequently, the value of a 
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flag is judged at step S10, when a flag is 0 (i.e., when just before is a working state), it progresses to step 
S 1 1 , and when a flag is 1 (i.e., when just before is a run state), it progresses to step S 1 3. At step S 1 1 , if it 
judges and affirms whether the timer clocked predetermined time Tl (for example, 3.5 seconds) and will 
be progressed and denied by step S12, it will progress to step S5. At step S12, the return of the signal 
which switches the idle change-over switch 66 to Contact c side is outputted and carried out. At step 
SI 3, if it judges and affirms whether the timer clocked predetermined time T2 (for example, 5 seconds) 
and will be progressed and denied by step S14, it will progress to step S5. At step S14, a close signal is 
outputted to the slowdown switch 64, and, subsequently the return of the signal which switches the idle 
change-over switch 66 to Contact a side at step S15 is outputted and carried out. 
[0027] The rotational frequency set as the rotational frequency setter 71 when the rotational frequency 
chosen in the highest selection circuit 62 when the idle change-over switch 66 was switched to Contact a 
side by processing of drawing 9 and the rotational frequency from the slowdown control section 65 was 
switched to Contact b side was switched to Contact c side is inputted into the servo control section 67 as 
a rotational frequency command value Nin, respectively. The engine-speed command value Nin is 
compared with control engine-speed Ntheta equivalent to the amount of displacement of the centrifugal- 
spark-advancer lever 27 detected by the potentiometer 29 in the servo control section 67, and a pulse 
motor 28 is controlled so that both are in agreement according to the procedure shown in drawing 10 . 
[0028] In drawing 10 , the rotational frequency command value Nin and control rotational frequency 
Ntheta are first read at step S21, respectively, and it progresses to step S22. At step S22, it stores in 
memory by making the result of N theta-Nin into the rotational frequency difference A, and judges 
whether it is |A|>=K in step S23 using the criteria rotational frequency difference K defined beforehand. 
If it will progress to step S24 if affirmed, and it judges whether it is the rotational frequency difference 
A> 0 and it becomes A>0, control rotational frequency Ntheta is larger than the rotational frequency 
command value Nin, that is, since the control rotational frequency is higher than a target rotational 
frequency, in order to lower an engine speed, the signal which orders it a motor inversion at step S25 is 
outputted to a pulse motor 28. A pulse motor 28 is reversed by this and the rotational frequency of an 
engine 2 falls. 

[0029] On the other hand, if it becomes A<=0, control rotational frequency Ntheta is smaller than the 
rotational frequency command value Nin, that is, since the control rotational frequency is lower than a 
target rotational frequency, in order to raise an engine speed, the signal which orders it motor normal 
rotation at step S26 is outputted. Thereby, a pulse motor 28 rotates normally and an engine speed goes 
up. If step S23 is denied, it will progress to step S27, a motor stop signal will be outputted, and, thereby, 
the rotational frequency of an engine 41 will be held at constant value. If steps S25-S27 are performed, it 
will return to beginning. 

[0030] It explains still more concretely about characteristic actuation of the oil pressure transit car 
constituted as mentioned above. 

(1) Idle switch-off, Pd<Pl, and Na=1950r.p.m. drawing 1 1 is a timing diagram which shows the relation 
between the pressure switches 44 and 45 under the above-mentioned conditions, and an engine speed. 
Below, it explains with reference to drawing 1 1 . While the setting-out change-over switch 61 is 
switched to Contact b side at the time of Pd<Pl and Na=1950r.p.m. and setting-out rotational frequency 
900r.p.m. is inputted into the maximum setting-out circuit 62, dial rotational frequency 1950r.p.m. is 
inputted into the lowest selection circuit 53. Moreover, when an idle switch 70 is OFF, the idle change- 
over switch 66 is always switched to Contact b side by processing (step S5) in the change-over circuit 
63 mentioned above. Here, when not operating a control lever and not operating an accelerator pedal 15, 
both the pressure switches 44 and 45 output an OFF signal, and dial rotational frequency 1950r.p.m. is 
chosen in the minimum value setting-out circuit 53 and the maximum setting-out circuit 62. A pulse 
motor 28 is controlled by the servo control section 67 so that control rotational frequency Ntheta which 
is equivalent to a detection value from a potentiometer 29 becomes this rotational frequency 1950r.p.m. 
An engine speed is controlled by this in dial rotational frequency 1950r.p.m. 

[0031] If an accelerator pedal 15 is broken in and operated from the condition and car transit is started, 
the pressure switch 45 for transit will output an ON signal, and a timer 54 will start it. After timer 
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starting, if predetermined time tO (= 2) passes, the closing signal output machine 56 will output a closing 
signal, and setting-out rotational frequency 1600r.p.m. will be chosen in the closing signal switch 57 in 
closing, the minimum value setting-out circuit 53, and the highest selection circuit 62. Consequently, an 
engine speed is controlled in setting-out rotational frequency 1600r.p.m., the amount of pump discharges 
is restricted, and the overspeed r.p.m. of the transit motor 1 is prevented (tl of drawing 11 (a)). Then, 
although a timer 54 will be reset if actuation of an accelerator pedal 15 is stopped, the closing signal 
output machine 56 continues and outputs a closing signal, and an engine speed is maintained at setting- 
out rotational frequency 1600r.p.m. (t2). Even if it stops actuation of an accelerator pedal 15 by the 
waiting for a signal etc., an engine speed is stopped by this and aggravation of fuel consumption is 
prevented. 

[0032] If a control lever is operated, while the operating pressure switch 44 will output an ON signal, 
resetting the closing signal output machine 56 and suspending the output of a closing signal from the 
condition (t2), the closing signal switch 57 is opened. Consequently, the engine-speed limit switch 52 is 
opened, dial engine-speed 1950r.p.m. is chosen and an engine speed is controlled by the lowest selection 
circuit 53 in dial engine-speed 1950r.p.m. (t3). An engine speed is immediately controlled by actuation 
of a control lever by this in dial rotational frequency 1950r.p.m., and workability improves by it. Then, 
if actuation of a control lever is stopped, the operating pressure switch 44 will output an off signal, and 
will close the closing signal switch 57. Since the closing signal output machine 56 does not output a 
closing signal at this time, an engine speed is still dial rotational frequency 1950r.p.m. (t4). Therefore, 
when repeating and operating a control lever, an engine speed is maintained at dial rotational frequency 
1950r.p.m., and frequent modification of a rotational frequency is prevented. 

[0033] After the engine speed has been controlled by setting-out engine-speed 1600r.p.m. at the time of 
car transit (t5 of drawing 11 (b)), actuation of a control lever opens the closing signal switch 57 with the 
ON signal from the operating pressure switch 44. The engine-speed limit switch 52 is opened by this, 
and an engine speed is controlled by it in dial engine-speed 1950r.p.m. (t6). Moreover, if actuation of a 
control lever is stopped and a timer 54 clocks predetermined time tO (= 2) during transit after operating a 
control lever and making an engine speed into dial engine-speed 1950r.p.m. at the time of car transit 
(t7), the closing signal output machine 56 will output a closing signal, and an engine speed will be 
controlled in setting-out engine-speed 1600r.p.m. (t8). By this, after stopping actuation of a control lever 
at the time of car transit, an engine speed can be made into setting-out rotational frequency 1600r.p.m., 
without waiting predetermined time tO. 

[0034] If it stops [ at the time of an activity, / in the condition of having been controlled in dial rotational 
frequency 1950r.p.m., / an engine speed operates an accelerator pedal 15 and / after a timer's 54 clocking 
predetermined time tO (= 2) (t9 of drawing 1 1 (c)) ] operating a control lever, immediately, the closing 
signal output machine 56 will output a closing signal, and an engine speed will be controlled in setting- 
out rotational frequency 1600r.p.m. (tlO). By this, it can stop and run an engine speed immediately after 
activity termination. 

[0035] (2) The relation between the set point (dial engine speed) of the engine-speed setting dial 46, and 
pressure switches 44 and 45 and an engine speed is shown in drawing 12 (a) and (b) under idle switch- 
off and the Pd<Pl above-mentioned conditions. If the dial set point is set below to setting-out rotational 
frequency 1600r.p.m. (for example, lOOOr.p.m.) set up by the rotational frequency setter 47 as shown in 
drawing 12 (a), a dial rotational frequency will be chosen in the lowest selection circuit 53 irrespective 
of actuation of an accelerator pedal 15, i.e., closing motion of the rotational frequency limit switch 52. 
An engine speed is followed, and is controlled by this by the dial rotational frequency, and crawling 
transit of a car etc. becomes easy by it. 

[0036] On the other hand, if a dial rotational frequency is set as maximum 1950r.p.m. and an accelerator 
pedal 15 is operated more than predetermined time tO (= 2), an engine speed will be controlled in 
setting-out rotational frequency 1600r.p.m. (til of drawing 12 (b)). Then, if a dial rotational frequency 
is set below to setting-out rotational frequency 1600r.p.m. (lOOOr.p.m.), an engine speed will be 
controlled in the dial rotational frequency lOOOr.p.m. (tl2) and a dial rotational frequency will be set as 
maximum 1950r.p.m., an engine speed will be controlled in setting-out rotational frequency 1600r.p.m. 
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(tl3). At the time of transit, an engine speed is stopped at least by this below at setting-out rotational 
frequency 1600r.p.m., and the overspeed r.p.m. of the transit motor 1 is prevented. 
[0037] (3) The relation between the detection value Pd of a pressure sensor 41, the set point of the 
engine-speed setting dial 46, the pressure switch 45 for transit, and an engine speed is shown in drawing 
12 (c) under idle switch-off and the operating pressure switch OFF above-mentioned conditions. If 
motor driving pressure increases at the time of car transit and the detection value of a pressure sensor 41 
becomes it more than predetermined value PI, a function generator 58 will output a high-level signal, 
and will switch the setting-out change-over switch 61 to Contact a side. Consequently, in the maximum 
setting-out circuit 62, setting-out engine-speed 2150r.p.m. set up by the engine-speed setter 48 is chosen, 
and an engine speed becomes setting-out engine-speed 2150r.p.m. (tl4 of drawing 12 (c)). High 
horsepower transit is attained by this, and the time of car start etc. can perform smooth transit without 
the lack of an output, even when motor driving torque becomes large. Then, if motor driving torque 
decreases and the detection value Pd of a pressure sensor 41 becomes less than [ predetermined value 
PI ], a function generator 58 will output a low-level signal, and will switch the setting-out change-over 
switch 61 to Contact b side. Thereby, setting-out engine-speed 1600r.p.m. is chosen, and an engine 
speed is controlled by the highest selection circuit 62 in setting-out engine-speed 1600r.p.m. (tl5). 
Consequently, an engine speed decreases till setting-out rotational frequency 1600r.p.m. (when a dial 
rotational frequency is below 1600r.p.m., it is a dial rotational frequency) at the time of low horsepower 
transit, and an engine speed is controlled the optimal according to a load. 

[0038] (4) Explain the case where ON of an idle switch 70 performs idle control, below idle switch-on, 
Pd<Pl, and Na=1950r.p.m. In addition, an accelerator pedal 15 and a control lever are the behavior of 
the engine speed at the time of un-operating it, and, below, both differences from the actuation by the 
existence of idle control mentioned above mainly explain the point of difference. Drawing 13 and 14 are 
timing diagrams which show the relation between pressure switches 44 and 45 and an engine speed 
under the above-mentioned condition. In addition, in drawing 13 (a), the pressure switch 45 for transit is 
off, and the operating pressure switch 44 is off in drawing 13 (b) and (c). 

[0039] If independent actuation of the control lever is carried out and an activity is started at the time of 
un-operating an accelerator pedal 15, the idle change-over switch 66 will be switched to Contact b side 
by processing (step S5) in the change-over circuit 63. An engine speed is controlled by this in dial 
rotational frequency 1950r.p.m. If actuation of a control lever is stopped, in the change-over circuit 63, 
step S8 - step SI 1 will be processed. Therefore, the idle change-over switch 66 is switched to Contact b 
side, and an engine speed is maintained in dial rotational frequency 195 Or. p.m. after stopping actuation 
of a control lever until predetermined time Tl (=3.5) passes. When repeating and operating a control 
lever by this for a short time, it can work, where an engine speed is set constant. 

[0040] If predetermined time Tl (= 3.5) passes after stopping actuation of a control lever, in the change- 
over circuit 63, processing will progress to step S12 from step SI 1, and the idle change-over switch 66 
will be switched to Contact c side. Setting-out engine-speed 1050r.p.m. (idle rpm) is inputted into the 
servo control section 67 by this, and an engine speed is immediately controlled by it in idle setting-out 
engine-speed 1050r.p.m. (t22). Consequently, the noise can be reduced while fuel consumption 
improves. If an engine speed operates a control lever in the condition (t23) of having been controlled in 
idle rpm 1050r.p.m., the idle change-over switch 66 will be switched to Contact b side by processing 
(step S5) in the change-over circuit 63. An engine speed is controlled by this by the dial rotational 
frequency at actuation and coincidence of a control lever, and an activity can be immediately resumed 
by it (t24). 

[0041] If independent actuation of the accelerator pedal 15 is carried out and car transit is started at the 
time of un-operating [ of a control lever ] it, the idle change-over switch 66 will be switched to Contact 
b side by processing (step S5) in the change-over circuit 63 (t25 of drawing 13 (b)). An engine speed is 
controlled by this in dial rotational frequency 1950r.p.m. If a timer clocks predetermined time tO (= 2) in 
the condition, as mentioned above, setting-out engine-speed 1600r.p.m. will be inputted into the highest 
selection circuit 62, and an engine speed will be controlled in setting-out engine-speed 1600r.p.m. (t26). 
Then, an engine speed is maintained at setting-out rotational frequency 1600r.p.m. after stopping 
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actuation of an accelerator pedal 15 until predetermined time T2 (= 5) passes. When the short-time 
accelerator pedal 1 5 is detached by the waiting for a signal etc. by this, the engine speed is fixed and can 
carry out car start immediately by pedal actuation. 

[0042] If predetermined time T2 (= 5) passes after stopping actuation of an accelerator pedal 15, while 
the slowdown switch 64 is closed by processing (step S14, step S15) in the change-over circuit 63, the 
idle change-over switch 66 will be switched to Contact c side by it. The processing in the slowdown 
control section 65 is started by this, and an engine speed slows down until it continues till idle rpm 
1050r.p.m., as shown in drawing 8 (a) (t27). Consequently, generating of the cavitation of the transit 
motor 1 is prevented and an engine speed can be reduced suitable for idle rpm 1050r.p.m. 
[0043] If an engine speed operates an accelerator pedal 15 in the condition of having been controlled in 
idle rpm 1050r.p.m., while the slowdown switch 64 is opened, the idle change-over switch 66 will be 
switched to Contact b side by processing (step S3 - step S5) in the change-over circuit 63. Slowdown 
control is reset by this and an engine speed is immediately controlled by it in rotational frequency 
1600r.p.m. before a slowdown. Consequently, from an engine, high horsepower is outputted and car 
transit can be carried out immediately (t28). Moreover, as shown in drawing 13 (c), also when an 
accelerator pedal 15 is operated in the middle of a slowdown, slowdown control is reset similarly and an 
engine speed is controlled in rotational frequency 1600r.p.m. before a slowdown (t28). 
[0044] If predetermined time T2 (= 5) passes after stopping actuation of a control lever and stopping 
actuation of an accelerator pedal 15 when the combined control of a control lever and the accelerator 
pedal 15 is carried out, the slowdown switch 64 will be closed by processing (step S14, step SI 5) in the 
change-over circuit 63, and the idle change-over switch 66 will be switched to Contact a side. An engine 
speed slows down by this (t31 of drawing 14 ). Moreover, if predetermined time Tl (= 3.5) passes after 
stopping actuation of an accelerator pedal 15 conversely and stopping actuation of a control lever, the 
idle change-over switch 66 will be switched to Contact c side by processing (step SI 2) in the change- 
over circuit 63. An engine speed is promptly controlled by this in idle rpm 1050r.p.m. (t32). 
[0045] Thus, with the gestalt of this operation, if actuation of an accelerator pedal 15 is stopped at the 
time of un-operating [ of a control lever ] it, an engine speed will be slowed down till idle rpm 
1050r.p.m., and since it was made to lower an engine speed immediately till idle rpm 1050r.p.m. when 
actuation of a control lever was stopped at the time of un-operating an accelerator pedal 15, while being 
able to prevent the cavitation at the time of a transit halt, fuel consumption and the noise can be 
efficiently prevented at the time of an operation hold. In this case, since it was made to slow down after 
predetermined time T2 (= 5) after stopping actuation of an accelerator pedal 15, even when an 
accelerator pedal 15 is detached by the waiting for a signal etc., an engine speed is kept constant and can 
perform car start immediately. Moreover, since it was made to lower an engine speed after 
predetermined time Tl (= 3.5) after stopping actuation of a control lever, when repeating and operating 
a control lever for a short time, it can work, keeping an engine speed constant. Furthermore, since these 
predetermined time Tl and T2 was set as a different value, idle control which was suitable for transit 
and an activity, respectively can be performed. 

[0046] In addition, with the gestalt of the above-mentioned implementation, although the engine speed 
adopted the fixed valve control system irrespective of actuation of an accelerator pedal 15, it is 
applicable also like the thing of an accelerator control system. Moreover, although the engine speed at 
the time of transit was restricted to below setting-out engine-speed 1600r.p.m., you may make it control 
by the gestalt of the above-mentioned implementation to the dial set point Na like the engine speed at 
the time of an activity. Furthermore, although it was made to perform horsepower control by making a 
hydraulic pump into a variable-capacity type, it is good also as a fixed capacity type. Although the 
gestalt of the above-mentioned implementation was applied to the wheel mounted hydraulic excavator, 
you may apply to other oil pressure transit cars further again. Moreover, although the idle rpm at the 
time of a transit halt and the idle rpm at the time of an operation hold were set as equal value 1050r.p.m., 
you may make it set it as a mutually different value. 

[0047] the gestalt of the above operation - setting - a control lever BL etc. - a control-lever means - 
the pressure switch 45 for transit and the operating pressure switch 44 constitute a condition detection 
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means, and a controller 50 constitutes [ a pulse motor 28 etc. ] a revolving-speed-control means for an 

engine-speed accommodation means, respectively. 

[0048] 

[Effect of the Invention] If predetermined time detection of the actuation halt of an accelerator pedal is 
carried out at the time of un-operating [ of a control-lever means ] it according to this invention as 
explained above Since the prime-mover rotational frequency was immediately reduced to the idle rpm of 
operating when the prime-mover rotational frequency was gradually reduced to the idle rpm for transit 
and predetermined time detection of the actuation halt of a control-lever means was carried out at the 
time of un-operating an accelerator pedal While being able to prevent the cavitation at the time of a 
transit halt, fuel consumption and the noise can be efficiently reduced at the time of an operation hold. 

[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] <- 

[Drawing 1] Hydraulic-circuit drawing of the wheel mounted hydraulic excavator by this invention. 

[Drawing 2] Drawing showing the detail of the transit hydraulic circuit of drawing 1 . 

[Drawing 3] The P-qp diagram of the variable-capacity pump of drawing 2 . 

[Drawing 4] Drawing showing a boom pilot circuit among operating pilot hydraulic circuits. 

[Drawing 5] Drawing showing the circuit which detects actuation / un-operating it, and actuation / un- 

operating it of an accelerator pedal. [ of a control lever ] 

[Drawing 6] The block diagram of the control circuit which controls an engine speed. 
[Drawing 7] Drawing explaining the detail of the control circuit shown in drawing 6 . 
[Drawing 8] Drawing showing the one property of an engine-speed slowdown. 
[Drawing 9] The flow chart which shows the control procedure of idle control. 
[Drawing 10] The flow chart which shows the control procedure of an engine speed. 
[ Drawing 1 1] The timing diagram explaining actuation of a control circuit (the 1). 
[Drawing 12] The timing diagram explaining actuation of a control circuit (the 2). 
[Drawing 13] The timing diagram explaining actuation of a control circuit (the 3). 
[Drawing 14] The timing diagram explaining actuation of a control circuit (the 4). 
[Description of Notations] 

I Hydraulic Motor for Transit 2 Prime Mover 

10 20 Variable-capacity hydraulic pump 10A Pilot pump 

I I - 1 4, 2 1 -25 Control valve 

15 Accelerator Pedal 28 Pulse Motor 

44 Operating Pressure Switch 45 Pressure Switch for Transit 
50 Controller BL Control Lever 



[Translation done.] 
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[Procedure amendment] 

[Filing Date] June 16, Heisei 15 (2003. 6.16) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0042 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0042] If predetermined time T2 (= 5) passes after stopping actuation of an accelerator pedal 15, while 
the slowdown switch 64 is closed by processing (step SI 4, step SI 5) in the change-over circuit 63, the 
idle change-over switch 66 will be switched to Contact a side by it. The processing in the slowdown 
control section 65 is started by this, and an engine speed slows down until it continues till idle rpm 
1050r.p.m., as shown in drawing 8 (a) (t27). Consequently, generating of the cavitation of the transit 
motor 1 is prevented and an engine speed can be reduced suitable for idle rpm 1050r.p.m. 
[Procedure amendment 2] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 7 
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[Proposed Amendment] 
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[Procedure amendment 3] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 9 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 9] 
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[0028] ai o(c*j^r. if^f ^S2iri 
is^^fflNini^iiaiHiiEtstN 0 i^-e-n-en^ii 

*^7-S2 2iC}tif 0 X^y7'S2 2r«. N0 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



FADED TEXT OR DRAWING 



